INTRODUCTION
At present, there are two main types of treatments for organic exhaust gas at home and abroad: One type is elimination, mainly including thermal oxidization, catalytic combustion, biological oxidization, corona process, plasma decomposition, light decomposition etc; the other type is recovery, mainly including activated carbon adsorption, pressure swing adsorption, condensation and membrane separation etc [1] . There are a lot of practice cases of membrane process recovery for organic gas, however, commencement of research on membrane process recovery for organic gas is late in China, and there is still no industrial operating device [2] . Currently, there are practice cases of adsorption treatment for organic exhaust gas in China and other countries, and adsorbents can be activated carbon, modified cellulose, clay, silica gel, zeolite etc. Activated carbon is the most common adsorbent, but because its mechanical strength is bad, use life is short, and adsorbed material is hard to be recycled, it's hard to be extended and applied in industry [3] [4] . Resin adsorption mainly is applied in medicine separation, adsorption and separation for organic material in waste water etc [5] [6] [7] , but the research on resin adsorption for treating organic exhaust gas has not yet been seen in report.
II. THE PART OF EXPERIMENT

A. Experimental Materials and Equipments
Granular activated carbon (Takeda Pharmaceutical Chemistry Kabushiki Kaisha, Environmental Company); XAD-4, NDA-150 and ND-90 resin (Nan Da Ge De Environmental Protection Technology Co Ltd, characters seen in Table 1 
B. Experimental Methods
1) The pretreatment of resin
The three kinds of resins were extracted by Soxhlet extractor with absolute alcohol to get rid of the porogen, catalyst, reaction solvent and other impurities. The process was stoped when the circumfluence liquid was colorless and transparent. Then the resins were washed with distilled water, filtered and dried in the ovens at 60℃ after dried in the air. At last they were put into the dryer for a backup.
2) Comparison of toluene adsorption between resin and activated carbon
XAD-4, NDA-150, ND-90 resin and activated carbon of same quality were taken as adsorbent, adsorbing 10 min at 0.1MPa pressure and room temperature, with flux of 3L/min, and selected the optimum adsorbing resin by comparing adsorbing effects of 3 types of resin and activated carbon.
3) Experiment of the optimum adsorption flux
The resin and activated carbon were taken as adsorbent of toluene gas, under 0.1MPa pressure and room temperature, in-gas flux of 3, 4, 5, 6, 7L/min. After they adsorbed 10 min, removal rate of toluene in air were tested to confirm the optimum adsorbing flux of resin and activated carbon.
4) Experiment on variance of desorption effect under different pressures
Desorbed resin and activated carbon after adsorption by the optimum adsorption flux and time under the pressure of -0.05Mpa, -0.04Mpa, -0.03Mpa, -0.02Mpa, -0.01Mpa, continued stable desorption for 12 min, tested desorption rate of toluene at 4, 6, 8, 9, 10, 11, 12 min, to confirm the optimum desorbing pressure and time.
5) Experiment on stability
Under the optimum adsorption and desorption conditions of pressure swing confirmed by the above experiment, 100 batches of experiment on stability were conducted with resin and activated carbon as adsorbent, and removal rate of toluene each time and observed characters of resin and activated carbon were tested.
Gases treated in experiments of 1)-5) were all air containing toluene of 0.5178mg/L.
C. Analysis method
Toluene concentration was tested by Waters 600 High Performance Liquid Chromatograph (HPLC), and chromatographic column was C18 reversed phase column. Flowing phase was carbinol: water (80:20). Flow speed: 0.8ml/min, ultraviolet detector, 254nm in wavelength.
To investigate surface area and aperture distribution of resin and activated carbon, we adopted BET method, nitrogen gas as adsorbent, equipment type be Micromeritics ASAP2010 (USA). Infrared Spectroscopy was tested by Fourier transform infrared spectroscopy by using potassium bromide and pressed film method of resin powder. Element analysis was tested by Perkin-Elmer240c (USA) elemental analyzer.
III. RESULTS AND DISCUSSION
A. The Comparison of Toluene Adsorption of Resin with
Activated Carbon Seen from Fig.1 evidently, the adsorption quantity of resin NDA-150 is the highest under the same condition, mainly relating to aperture, specific surface area and polarity of every adsorbent. Toluene is weak-polar molecule, so the adsorbability is minor on the non-polar resin XAD-4. In addition, from table1 we know that the aperture of resin XAD-4 is mainly big pore, but the other three kinds of sorbent have a certain amount of micropores. Adsorbent with micropores adsorbs molecule not only depending on the high specific surface area, but also filling function of microaperture and capillarity, which both play significant role [8] [9] [10] , so the adsorption quantity of resin XAD-4 for toluene is the lowest. Resin ND-90 is amino-modifing hyper-crosslinked resin, is mid-polar resin in spite of a lot of micropores, be adverse for the adsorption of toluene for higher polarity, so the adsorption quantity of toluene is less. The polarity of active carbon and NDA-150 matches with the polarity of toluene, the discrepancy of specific surface area between two adsorbents is not big, and the main distinguish is micropore volume. The micropore volume of NDA-150 is more than twice as activated carbon, so the adsorption quantity of resin NDA-150 for toluene is the highest. Therefore, resin NDA-150 and activated carbon were taken as adsorbent in the following experiment. According to the Fig.2 , we know that the removal of toluene reduced with the increase of intake flow. Adsorption process is very complicated, generally, can be divided into three phases: out-diffusion, gas molecules get on the surface of adsorbent form outside space; in-diffusion, gas molecules go deeply into adsorption surface along absorbent channel; adsorption on the internal adsorption surface. Toluene molecules have no time to contact with adsorbent fully and be adsorbed when adsorption flux increased, and effuse from the adsorption column with airflow. Thereby, only by controlling the flow can toluene molecular absorbed by adsorbent. From fig.2 , we learn that the resin NDA-150 has optimal adsorption effect when the adsorption flow is 3L/min, but the absorption effect at 5L/min has very small difference with that of 3L/min, however, adsorption efficiency reduced evidently when the gas flow increase from 5L/min to 6L/min. There are certain requests for adsorption volume in actual adsorption process, and the adsorption volume of exhaust gas was not great in the adsorption process when the adsorption efficiency is the highest, hence, confirmed the optimal adsorption flow was 5L/min considering the two factors, the absorption efficiency and the adsorption volume disposal gas. For activated carbon, adsorption efficiency declined evidently when the gas flow increased from 4L/min to 5L/min, so the optimal adsorption flow is 4L/min. As can be seen from the fig3, the adsorption efficiency of adsorbent declined as time increased. It will take some contact time for toluene gas molecules entering into micropore of adsorbent; therefore, the longer the time, the much more amount of toluene entering micropore, tends to saturation in the end. Seen from Fig.3 , the maximum absorption efficiency of NDA-150 resin and activated carbon are absorption for 5 minutes. There is slight difference of absorption effect between 10 min and 5 min for absorption time. At the same time, absorption efficiency descended significantly when the absorption time varying from 10 min to 12 min. Resin had the maximum adsorption efficiency when the absorption time was 5 min, but the volume of gas that resin dealt with was too small to satisfy the demand for the volume of gas that resin dealt with in actual process. Allowing for the two factors of absorption efficiency and absorption capacity, we determined the best adsorption time of NDA-150 resin and activated carbon were in 10 minutes. From Fig. 4 and Fig. 5 , we know that desorption efficiency of activated carbon increases with the time in the same condition of desorption negative pressure, and tends to balance gradually. With a certain desorption time, increasing desorption negative pressure makes desorption efficiency increased, and acquires the best desorption efficiency in -0.05MPa. In theory, the greater desorption negative pressure, the higher desorption efficiency. However, in actual project, the greater negative pressure, the greater requirements of equipment and energy. As a result, we determined the best desorption negative pressure of resin and activated carbon is 0.05Mpa from this experiment. In the desorption pressure of -0.05Mpa, desorption rate could reach 99% after 9 minutes, while desorption efficiency didn't increase significantly when desorption time varied from 10 minutes to 12 minutes, closing to balance. Accordingly, chose the optimum desorption time for 10 minutes, and desorption efficiency were 99.8 percent at this point. It can be seen from the results of stability: because of the weak mechanical strength of activated carbon, the more the number of repeated experiments, the greater impact under pressure, much seriously damaged, seriously affected its treatment. It is only by adding new activated carbon in time in order to guarantee treatment results. Conversely, the resin is synthetic organic polymer, has powerful mechanical strength. It didn't have damage within 100 batches of experiments and effect on the absorption efficiency of resin for toluene. Therefore, it is feasible to treat organic waste gas using resin as absorbent.
C. The Confirm of the best Adsorption Time
D. The Confirm of Desorption Pressure and Desorption Time
E. The Stability Test
IV. CONCLUSIONS
Having studied pressure swing adsorption for purifying toluene gas of low concentration by using activated carbon and resin as absorbent respectively, the experimental results indicate:
• NDA-150 resin has the best adsorption effect on adsorption of air containing toluene.
• The optimum adsorption flow of resin and activated carbon is 5L/min and 4L/min respectively, the optimum adsorption time both are 10min, and the best adsorption efficiency respectively is 92.3% and 83.5%.
• With desorption negative pressure be -0.05Mpa, the optimal desorption time of the resin and activated carbon both are 10min, and desorption rates can reach 99%.
• It can be seen from the results of the stability test that resin as absorbent superior to activated carbon in treating air including toluene.
